INTRODUCTION

64
In the modern Holstein cow, calving rates are close to 55-60% in heifers and 35-40% in (Agilent Technologies). KREAblock is a background blocker and was added as 1/4 th of the 281 final volume of 200µL (adjusted with ultra-pure water).
282
Then, fragmented labeled aRNA samples were diluted in 200 µL of Agilent hybridization 283 buffer 2X and hybridized on the 22K bovine oligo-array for 20 h at 60°C in a rotating 284 hybridization oven (Agilent Technologies).
285
After hybridization, microarrays were washed at room temperature with orbital agitation 286 successively twice for 5 min in a 2X SSC-0.1% SDS solution, once for 5 min in a 0.5X SSC-287 0.1% SDS solution and three times for 5 min in a 0.2X SSC solution. They were finally dried 288 using compressed air.
289
Image acquisition and quantification
290
Microarrays were scanned on an Agilent scanner (Agilent Technologies, G2505B Microarray
291
Scanner System) at a 10 µm x 10 µm pixel resolution provided by the CRB-GADIE. Feature BioArray Software Environment (BASE) of SIGENAE and then formatted according to 295 MIAME standards (11). The data have been submitted to the NCBI GEO database and are 296 referenced as series GSE46940.
297
Validation of gene expression data by RT-PCR
298
The purified aRNA samples analyzed by microarray hybridizations were used for the 299 quantitative RT-PCR (RT-qPCR). Primers (Table 1) were designed based on the target 300 sequences of the array (close to 3'UTR) with the primer designing tool Primer-BLAST
301
(NCBI, http://www.ncbi.nlm.nih.gov/tools/primer-blast/) to specifically amplify 16 selected 302 genes and 5 housekeeping genes in the EET of GH, ELC and LLC.
303
For the selected EET (n=15, 5 by group of dam; all fully elongated with properly gastrulated 304 embryonic disc), cDNA were synthesized twice (then pooled) from 1 µg of aRNA by reverse 305 transcription using Superscript II as reverse transcriptase and random hexamers as primers. A 306 pool of all the cDNA was successively diluted and used to generate standard curves in qPCR 307 to estimate the efficiency (E) and the specificity of primers. The amplified fragments were 308 sequenced and then blasted to confirm that the correct gene was amplified.
309
A two-dimensional principal component analysis (PCA) was performed with the package 341 'ade4 ' (23) to test the effect of the group of dam (GH, ELC, LLC), the length and sex of the 342 conceptuses, and the developmental stage of the embryonic disc on global gene expression in 343 the EET of the conceptuses.
344
A differential analysis was designed to test the effect of dam group (GH, ELC or LLC) on 345 gene expression in the EET. Normalized data entered a linear model using the 'lmfit'
346 procedure, and were tested by an empirical Bayes statistics for differential expression
347
('ebayes'). Raw p-values were adjusted for multiple testing using a correction to control the false discovery rate (FDR).
349
Differentially expressed genes (DEG) were investigated under 5% significance threshold
350
(FDR<0.05). Functions of the DEG were analyzed with NCBI web tools and Ingenuity
351
Pathway Analysis (IPA, Ingenuity® Systems, www.ingenuity.com).
352
A Hierarchical clustering (PermutMatrix, (14) ), using Pearson's distance, was performed on 353 differentially expressed genes to visualize the similarity between individuals.
354
To assess differential expression, t-tests were performed on the results obtained from qPCR. Input data was the mean of duplicates of RT-qPCR values.
356
Differentially expressed genes were then analyzed for correlations with patterns of were investigated according to the three principal components (fall of eigenvalues).
364
Metabolite-gene interactions were quantified using the correlation between the two types of 365 projected variables onto the space spanned by the first components retained in the RCCA
366
(package 'mixOmics' in R, (38)). Ingenuity Pathway Analysis was finally used to highlight 367 the biological functions and networks of the DEG selected by RCCA. 
RESULTS
370
D18 conceptuses were recovered from 11 growing heifers, 11 early lactating cows and 10 late 371 lactating cows. Interval between calving and AI was 63 ± 1 days for ELC, 117 ± 1 days for
372
LLC and GH were inseminated at 17.1 ± 0.3 months old. Interval between calving and 373 conceptus collection was 81 ± 1 days in ELC, 135 ± 1 days in LLC.
374
Among the 48 cows, 5 were diagnosed with delayed uterine involution and were treated.
375
Among them, 3 were pregnant at first service and 1 at the second service. Four needed easy 376 pull at calving in the two groups of pregnant cows (4/11 in ELC, 4/10 in LLC) and the others 377 were unassisted.
378
BW, BCS and performance of pregnant females
379
The characteristics of pregnant cows are presented in and still negative in ELC. BW and BCS at calving, mean lactation rank and peak milk 387 production were not different between the two groups of lactating cows. Genetic merit for 388 milk production was significantly lower in ELC compared to LLC (P<0.05).
389
Blood metabolites and hormones 9 weeks before conceptus flush at D18
390
Kinetics of metabolites and hormones during the 9 weeks before conceptus recovering are 391 presented on Figure 2 .
392
Plasma glucose concentrations were higher in heifers than in cows but were not different 393 between the two groups of cows except in weeks -9 and 0.
394
Plasma NEFA concentrations were low and close to/or inferior than 0.2 mmol/l throughout 395 the period of observation in heifers. They were lower in GH than in ELC throughout the 396 experiment and lower in GH than in LLC between weeks -9 and -6. Plasma NEFA 397 concentrations were higher in ELC than in LLC from week -9 to week -1.
398
Plasma BHB concentrations were lower in GH than in ELC between weeks -9 and -4 but were 399 not different from LLC. They were higher in ELC than in LLC between weeks -9 and -5.
400
Plasma urea concentrations were lower in heifers than in cows. They were lower in ELC cows 401 than in LLC cows in weeks -9 and -4.
402
Plasma IGF-1 concentrations were 10 fold higher in heifers than in cows throughout the 403 period of observation but they were not different between the 2 groups of cows.
404
Plasma insulin concentrations were higher in heifers than in ELC except in week -4 and they
405
were higher in GH than in LLC in weeks -6, -5, -3, -2. They were lower in ELC than in LLC 406 in weeks -8 and 0.
407
During the 3 last weeks of the period of observation (period when the D18 conceptuses are 408 free-living) the metabolic status was more favorable in GH than in ELC (higher glucose, IGF-
409
1 and insulin in weeks -2 and 0 and lower NEFA and urea). Some significant differences were 410 observed between GH and LLC (higher glucose in week 0, IGF-1 and insulin on weeks -2 and 411 0 and lower urea in weeks -2 and 0) and between ELC and LLC (lower glucose in week -1,
412
higher NEFA in weeks -3 and -2 and lower insulin in week 0).
413
P4 profiles from AI to D18 of pregnancy
414
After synchronization, the levels of P4 in blood were not different between the three groups of 415 females (P>0.05). They were 7.27 ± 0.33 ng/ml at D7 and 8.6± 0.36 ng/ml at D18.
416
Recovered conceptuses and elongation
417
The recovery rates and the size of the conceptuses at D18 of pregnancy are presented in 
481
Considering the whole set of DEG, the top biological functions that emerged at first glance as 482 differential among these 3 groups of EET, after in silico analysis with the IPA software, were 483 all linked to development and metabolism ( 
634
The parity effect had a profound impact on early embryonic mortality in our experiment.
635
Fertilization rate is supposed to be high in heifers (> 90%) and in lactating dairy cows (75-636 80%, (62, 70)). Early embryonic mortality would have occurred in our 3 groups of cows but 637 to a greater extent in cows than in heifers. Three hypotheses are used to explain the high 638 incidence of early embryonic loss in high producing dairy cows: i) poor oocyte quality, ii) 639 impaired ability of the genital tract to ensure conceptus development and iii) low progesterone 640 concentrations before and after insemination.
641
Lactating cows were in a NEB before AI. This is expected to have a detrimental effect on 642 oocyte quality and to impair fertilization rate and early conceptus development, which might 643 have an effect on later gene expression, at D18 (43, 44).
644
Moreover, we recently showed that postpartum nutritional stress alters gene expression in the 645 oviduct to a larger extent than in the endometrium (70). This supports the hypothesis that
646
NEB may mainly affect fertilization rate and very early (D0-D7) rather than later D7-D18 compared to heifers or non-lactating cows.
653
Protein supply was higher in cows than in heifers and lead to higher circulating urea 654 concentrations but they remained lower than the value of 7.14 mmol/l (urea nitrogen 20 655 mg/dl) considered being detrimental for fertility (44).
656
Moreover, it is possible that some of our cows were affected by subclinical endometritis 657 which is known to have a detrimental effect on fertility (73). Some of them were assisted at 658 calving and some of them presented delayed uterine involution.
659
Circulating concentrations of progesterone during the cycle prior to insemination and between
660
D4 and D7 post-insemination are related to conceptus survival (22, 61 for milk production than ELC cows which is known to be negatively related to fertility (10).
725
The difference in conceptus gene expression might reflect these differences in innate fertility.
726
These two groups also differ in the calving to AI interval and in the fact that LLC received 727 two vs. one oestrus synchronization treatment. They were rebred after a uterine flush. These 728 factors can lead us to consider LLC as being similar to repeat breeder cows. Surprisingly,
729
neither calving assistance, nor delayed uterine involution had a detrimental effect on fertility 730 in our experiment: 36 and 40% of the pregnant cows were assisted at calving in the ELC and
731
LLC groups and among the 5 cows with delayed uterine involution, 3 were pregnant at first 732 service (ELC) and 1 at the second service (LLC). Therefore, these last two factors cannot be 733 considered as important variation factors of gene expression between our 2 groups of cows. heifers than from lactating cows were the prostaglandin synthases (PTGDS, PTGES).
754
PAG11 and PAG12, genes involved in prostaglandin synthesis, were affected by the dam 755 group in our work and were recently described in D17 conceptus by Thompson et al. (66) . 
56.
Ponter AA, Guyader-Joly C, Nuttinck F, Grimard B, and Humblot P. Oocyte and embryo 1008 production and quality after OPU-IVF in dairy heifers given diets varying in their n-6/n-3 fatty acid 1009 ratio. 
1085
The number of EET in each PCA is the merge between the EET that were used in the 
1137
Younger discs harbouring no streak but a posterior pole gastrulated properly but were 1138 delayed, whereas abnormal ones were called "Ab" when the gastrulating pattern was atypical.
1139
These stages were determined on the discs or on the EET, as detailed in Degrelle et al. (20, 1140 21). 
